Duke Duke Energy Grays Harbor, LLC

Mailing Address:
Energy. RO, bes 26
Grays Harbor Satsop, WA 98583
A Duke Energy Company ‘ E , V Physical Address:
401 Keys Road
Elma, WA 98541
FEB 2 7 2004 (877) 321-3153  TOLL FREE

(360) 482-4353 OFFICE

ENERGY FACILITY S (360) 4824376 FAX
EVALUATION COUNGIL

GOCT-04-004
February 26, 2004

Mr. Mike Mills, Compliance Manager
Energy Facility Site Evaluation Council
925 Plum Street SE, Bldg. 4

Post Office Box 43172

Olympia, Washington 98504-3172

SUBJECT: SUPPLEMENTAL INFORMATION REGARDING THE REQUEST FOR
EXTENSION AND MODIFICATION OF THE NOTICE OF
CONSTRUCTION/PREVENTION OF SIGNIFICANT
DETERIORATION (NOC/PSD) PERMIT TO CONSTRUCT SATSOP
COMBUSTION TURBINE PROJECT NO. EFSEC/2001-01
AMENDMENT 1

REFERENCES: a) Letter dated January 19, 2004, Andrew H. McNeil and Laura Schinnell to
Allen Fiksdal, Request for Extension and Modification of the Notice of
Construction/Prevention of Significant Deterioration (NOC/PSD) Permit
to Construct Satsop Combustion Turbine Project No. EFSEC/2001-01
Amendment 1

b) Letter dated January 28, 2004, Mike Mills to Andy McNeil and Laura
Schinnell, Request to Extend and Amend the Notice of
Construction/Prevention of Significant Deterioration Approval No.
EFSEC/2001-01, Amendment 1

Dear Mr. Mills:

On behalf of Duke Energy Grays Harbor, LLC and Energy Northwest (hereafier referred to as
Duke Energy), we are writing to respond to your January 28th letter (Reference b) requesting
additional information.

The following information is being submitted per your request:

1. Supporting Cost Calculations for the proposed BACT determinations

Detailed cost calculations are enclosed for all BACT determinations, as described in detail
below.
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2. Cost Analysis for NO, BACT at 2.5 ppm and 2.0 ppm

As you are aware, Duke Energy accepted the 2.5 ppm short term and 2.0 ppm 24-hour NO,
emissions limits found in the current permit in light of concerns about regional visibility. Duke
remains committed to complying with the previously established limits, but wants to make clear
that those limits are not based on a cost-effectiveness BACT determination. In fact, the BACT
analysis submitted in April 2001 did not include a cost-effectiveness analysis.

Our January 19, 2004 modification request provided a cost-effectiveness analysis demonstrating
that a 3.0 ppm NOy limit with a 10 ppm NHj slip is BACT. A copy of those cost calculations is
provided as Attachment 1 to this letter.

At your request, we have also prepared a cost-effectiveness analysis for 2.5 ppm and 2.0 ppm
NOy limits. The revised cost analysis for the 2.5 ppm and 2.0 ppm NO, limits also takes into
account the 5.0 ppm NH; limit.

It is important to keep in mind that the Grays Harbor facility is partially constructed. As a result,
the case-by-case BACT analysis must take into account any retrofitting or additional operating
costs that would be required to meet a level of emission control beyond that provided by the
original design.

Initially, the Grays Harbor SCR was designed to achieve a 2.5 ppm NO, emissions limit with a
10.0 ppm NHj slip. If that original system were operated in order to achieve a 2.0 ppm 24-hour
NOy limit with a 5.0 ppm NH; slip, the operational costs would increase by approximately
$510,100 per year. This would be an estimated incremental cost of $12,750 per ton of NO,
removed. This incremental cost was calculated based on the increased operating cost divided by
the additional NO, removed (40 tons). These cost calculations are provided as Attachment 2.

Prior to construction, the Grays Harbor SCR catalyst design was changed to achieve a 2.5 ppm
NO, emissions limit with a 5.0 PPM NHj slip. In order to operate this system at a 2.0 ppm 24-
hour NOy limit with a 5.0 ppm NHj slip, the operational costs would increase by approximately
$233,000 per year, with an estimated incremental cost of $5,800 per ton of NO, removed. The
incremental cost was calculated based on the increased operating cost divided by the additional
NO, removed (40 tons). These cost calculations are provided as Attachment 3.

3. Details on CO BACT Analysis

As explained in our Request for Extension and Modification dated January 19, 2004 we have
reevaluated BACT for CO control in light of recent data indicating that emissions from GE 7FA
turbines, without any post-combustion control, are much lower than previously believed. The
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previous BACT analysis assumed that emissions, without post-combustion control, would be
22.6 ppm, making the use of catalytic oxidation technology to reduce emissions to 2 ppm appear
to be cost-effective. However, recent data indicates that turbine emissions are much lower than
previously assumed.

Duke has compiled CO emissions data (Attachment 4) from our Duke Energy Washington, LLC,
facility located in Beverly Ohio (PSD Permit # 0684000212). The data that were collected by
the Continuous Emissions Monitors (CEMs) are subject to the QA/QC requirements of 40 CFR
60 Appendix F. During normal operations, the emissions were consistently less than 3.0 ppm.
The data clearly demonstrate that the turbines with duct burners can achieve a 6.0 ppm emissions
limit during normal operations without a CO catalyst.

However, operating data for a GE 7FA with duct burners is limited. During the almost 400
turbine operating hours at the Washington Energy Facility, the duct burners operated over 50%
of the time (280 hours of duct burner operation). Although the majority of the data is below
L5 ppm @ 15% 02, it should be acknowledged that this data is from a recently constructed
facility. As the equipment ages, an increase in CO emissions is to be expected.

The 6.0 ppm BACT determination and the 4.0 ppm proposed emissions limit are intended to
accommodate slight changes in emissions as a result of normal equipment aging and
maintenance activity. Duke Energy will design the turbines to accommodate a CO catalyst in
the event that the facility experiences difficulty achieving the 4.0 ppm CO emissions limit.

The cost calculations supporting the revised CO catalyst BACT analysis are provided in
Attachment 5. These cost calculations are based on a CO emissions rate of 6.0 ppm.

4, Details on VOC BACT Analysis

Duke Energy has attached summary copies (Attachment 6) of emissions testing conducted at the
Washington Energy Facility for VOC emissions. The attached Washington data is representative
of VOC emissions testing at other Duke Energy facilities. Duke Energy can supply additional
test data if needed.

Thank you for your time and consideration and we look forward to meeting with you on
March 11, 2004 to discuss the revised BACT and supporting information so that a timely
resolution may be reached. Please contact Mr. Craig Bressan at (704) 382-6507 or Mr. Andy
McNeil at (360) 482-4345 if you have any questions or require additional information.
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Respectfully submitted,
Duke Energy Grays Harbor,éLC

By Andrew H. McNeil, Project Director

piree

Energy Northwest
By Laura Schinneil, Project Scientist

cc: Mr. Alan Newman, P.E. — Department of Ecology

Enclosures:  Attachment 1, Cost Analysis for 3.0 ppm NOx Limit with a 10 ppm NH; Slip

Attachment 2, Cost Analysis, Facility Designed for 2.5 ppm NOx Limit with a
10 ppm NH; Slip, Operated at 2.0 ppm NOx Limit and 5 ppm NH; Slip

Attachment 3, Cost Analysis for Facility Designed for 2.5 ppm NOx Limit with a
5 ppm NHj; Slip, Operated at 2.0 ppm NOx Limit with a 5 ppm NH; Slip

Attachment 4, CO Emissions Data from Duke Energy Washington, LLC

Attachment 3, Cost Analysis for 6.0 ppm CO Emissions Rate

Attachment 6, Summary Copies of Emissions Testing for VOC Emissions
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Attachment 1

Cost Analysis for 3.0 ppm NOx Limit with a 10 ppm NH; Slip
Selective Catalytic Reduction (SCR) Cost Estimates

Capital Costs per Turbine
Items Value Basis

Purchased Equipment Equipment costs $ 2,037,250 | Vendor Quote = A
Instruments $ 203,700 0.10%A
Sales tax $ 142,600 0.07*A
Freight $ 101,900 0.05*A

Total Equipment costs 32,485,450 B =122%A

Direct Installation Cost Foundations and Supports $ 198,800 0.08*B
Handling and Erecting $ 348,000 0.14*B
Electrical $ 99,400 0.04*B
Piping § 49,700 0,01*B
Insulation $ 24,900 ¢.01”B
Panting $ 24,900 0.01*B

Total installation costs $ 745,700 0.30*B

Total Direct Costs $ 3,231,200

Indirect costs (installation) Engineering $248,500 0.10*B
Construction/field expense $124,300 0.05*B
Contractor fees $248,500 0.10*B
Start-up $49,700 0.02*B
Performance tests $24,900 0.01*B
Contingencies $61,120 0.03*B
Total construction $ 770,490 0.31*B

Total Capital Investment Costs | $4,001,690 |




Attachment 1

Operating Costs per Turbine
Item Value Basisg Source

Electricity 3.0 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Cutput of Turbine (kW) 0.3% 0.1% per I in. Vendor
Power Loss Due to Pressure drop (kW) 540
Unit Cost (3/kWh) $0.045 Estimate
Cost ($/yr) (based on 4,000 hours) $97,200
Operating Labor 390,090 OAQPS
Supervisory Labor $£13,510 QAQPS
Maintenance
Labor 0.5 | % hrpershift OAQPS
Analyzer labor 0.04
Catalyst replacement labor
Unit cost($/h) 5 o . s
Labor Cosis (s"(’;} ) $25,620

aterial Costs ($/yr; 2

$21,960 OAQPS

Total Costs ($/yr) $47.580
Ammonia Requirement
509{31' . 44 Vendor

it cos $315 Peoples Gas
Total Cost $13.930
Process Air
Requirement (scf/lb NH3) 350 Vendor
Requirement (Mscf/yr) 69,643 Vendor
Unit Cost ($/Mscf) $0.20 | Peters Timmerhaus | Standard
Total Cost ($/y1) $13,930
Catalyst Replacement
Catalyst Costs $384,130 | Catalyst Vendor
Annual Cost ($/y1) (3 year life) $146,370 QAQPS
Indirect Annual Costs
Overhead $86,916 QAQPS
Administrative $88,458 QAQPS
Property Tax $44,229 OAQPS
Insurance $44,229 QAQPS
Capital Recovery $576,191 OAQPS
Total Indirect ($/yr) $795,794 OAQPS
Total Annualized Cost ($/yr) $1,218,404

OAQPS - Office of Air Quality Planning and Standards




Attachment 2

Cost Analysis
Facility Designed for 2.5 ppm NOx Limit with a 10 ppm NH; Slip
Operated at 2.0 ppm NOx Limit with a 5 ppm NH; Slip



Attachment 2

Selective Catalytic Reduction (SCR) Cost Estimates
Facility Design 2.5 ppm NO, 10.0 ppm NH; slip
2.0 ppm NO, 5.0 ppm NH; slip

Capital Costs per Turbine
Items Value Basis

Purchased Equipment Equipment costs $ 2,296,620 | Vendor Quote=A
Instruments $ 229,662 0.10*A
Sales tax $ 160,763 0.07*A
Freight $ 114,831 0.05*A

Total Equipment costs $2,801,876 B =1.22*A

Direct Installation Cost Foundations and Supports $ 224,150 0.08*B
Handling and Erecting $ 392,263 0.14*B
Electrical $112,075 0.04*B
Piping $ 56,036 0.02*B
Insulation $ 28,018 0.01*B
Panting $ 28,018 0.01*B

Total installation costs 3 840,563 0.30*B

Total Direct Costs $ 3,642,440

Indirect costs (installation) | Engineering $280,188 0.10*°B
Construction/field expense $140,094 0.05*B
Contractor fees $280,188 0.10*B
Start-up $56,038 0.02*B
Performance tests $28,019 0.01*B
Contingencies $84,056 0.03*B
Total construction % 868,582 0.31*B

Total Capital Investment Costs | $4,511,022 |




Attachment 2

Operating Costs per Turbine
Item Value Basis Source

Electricity 3.8 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Qutput of Turbine (kW) 0.38% 0.1% perlin. Vendor
Power Loss Due to Pressure drop (kW) 684
Unit Cost (3/kWh) $0.045 Estirate
Cost (3/yr) (based on 4,000 hours) $123,120
Operating Labor 390,090 OAQPS
Supervisory Labor $13,510 QAQPS
Maintenance
Labor 0.5 % hr per shift CAQPS
Analyzer labor 0.04
Catalyst replacement labor |
Unit cost(§/hr) oty 40 hr/yr
i.;borﬁocs:ts ($I(ysrj) ; 335 620

aterial Costs ($/yr 2

$21,960 QAQPS

Total Costs ($/yr) $47.580
Ammonia Requirement
aOF:Yf : 59 Vendor

it cos $315 Peoples Gas
Total Cost 318,585
Process Air
Requirement (scf/lb NH3) 350 Vendor
Requirement (Mscffyr) 69,643 Vendor
Unit Cost ($/Mscf) $0.20 | Peters Timmerhaus | Standard
Total Cost ($/yr) $18,525
Catalyst Replacement
Catalyst Costs $643,500 | Catalyst Vendor
Annual Cost (3/yr) (3 year life) $245,200 QAQPS
Indirect Annual Costs
Overhead $86,916 OAQPS
Administrative $90,220 OAQPS
Property Tax $45,110 OAQPS
Insurance 345,110 QAQPS
Capital Recovery $627,500 OAQPS
Total Indirect (8/yr) $894,856 QAQPS
Total Annualized Cost (8/yr) $1,451,466

QAQPS - Office of Air Quality Planning and Standards




Attachment 3

Cost Analysis
Fac111ty Designed for 2.5 ppm NOx Limit with a 5 ppm NH; Slip
Operated at 2.0 ppm NOx Limit with a 5§ ppm NH; Slip



Attachment 3

Selective Catalytic Reduction (SCR) Cost Estimates
Facility Design 2.5 ppm NO, 5.0 ppm NH; slip
2.0 ppm NO, 5.0 ppm NH; slip*

Capital Costs per Turbine
Items Value Basis

Purchased Equipment Equipment costs $ 2,296,620 | Vendor Quote = A
Instruments ¥ 225,662 0.10*A
Sales tax $ 160,763 0.07*A
Freight $ 1143831 0.05*A

Total Equipment costs $2,801,876 B=122*A

Direct Installation Cost Foundations and Supports $ 224,150 0.08*B
Handling and Erecting $ 392,263 0.14*B
Electrical $112,075 0.04*B
Piping $ 56,036 0.02*B
Insulation $ 28,018 0.01*B
Panting $ 28,018 0.01*B

Total installation costs $ 840,563 0.30*B

Total Direct Costs $ 3,642,440

Indirect costs (installation) | Engineering $280,188 0.10*B
Construction/field expense $140,094 0.05*B
Contractor fees $280,188 0.10*B
Start-up $56,038 0.02*B
Performance tests 528,019 0.01*B
Contingencies $84,056 0.03*B
Total construction ¥ 868,582 0.31*B

Total Capital Investment Costs | $4,511,022 |




Afttachment 3

Operating Costs per Turbine
Item Value Basis Source
Electricity 38 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power Output of Turbine (kW) 0.38% 0.1% perl in. Vendor
Power Loss Due to Pressure drop (kW) 684
Unit Cost (3/kWh) $0.045 Estimate
Cost ($/yr) (based on 4,000 hours) $123,120
Operating Labor $90,090 OAQPS
Supervisory Labor $13,510 OAQPS
Maintenance
Labor 0.5 | Y hrpershift OAQPS
Analyzer labor 0.04
Catalyst replacement labor
Unit cost($/hr) Ty 40 be/yr
Yoo Costs (s"(’g? ; $25,620
terial Costs ($/yr 2
$21,960 OAQPS

Total Costs ($/yr) $47.580
Ammonia Requirement
SOP:YT . 59 Vendor

nit cos $315 Peoples Gas
Tatal Cost $18,585
Process Air
Requirement (scf/lb NH3) 350 Vendor
Requirement (Mscffyr) 69,643 Vendor
Unit Cost ($/Mscf) $0.20 | Peters Timmerhaus | Standard
Total Cost ($/yr) $18,525
Catalyst Replacement
Catalyst Costs $643,500 | Catalyst Vendor
Annual Cost ($/y1) (3 year life) $522,230 OAQPS
Indirect Annual Costs
Overhead $86,916 OAQPS
Administrative $90,220 OAQPS
Property Tax $45,110 QAQPS
Insurance 345,110 OAQPS
Capital Recovery $627,500 OAQPS
Total Indirect ($/yr) $894,856 OAQPS
Total Annualized Cost ($/yr) $1,728,500

OAQPS - Office of Air Quality Planning and Standards

* Cost estimates based on a system that was designed to operate at 2.5 ppm NOx and 10 ppm NH,, but
operated at 2.0 ppm NO, and 5.0 ppm NH,. Estimates based on vendor modeling.




Attachment 4

CO Emissions Data from Duke Energy Washington, LLC
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Cost Analysis for 6.0 ppm CO Emissions Rate



Attachment 5

Cost Analysis for 6.0 ppm CO Emissions Rate
Carbon Monoxide Catalyst

Capital Costs per Turbine
Items Value Basis

Purchased Equipment Equipment costs $ 1,241,875 | Vendor Quote = A
Instruments $ 124,200 0.10*A
Sales tax $ 86,900 0.07*A
Freight $ 62,100 0.05*A

Total Equipment costs $1,515,075 B=122%A

Direct Installation Cost Foundations and Supports $ 121,000 0.08*B
Handling and Erecting $212,i00 0.14*B
Electrical $ 60,600 0.04*B
Piping $ 30,300 0.01"B
Insulation $ 15,200 0.01*B
Panting $ 15,200 0.01*B

Total installation costs $ 454,600 0.30*B

Total Direct Costs $ 1,969,700

Indirect costs (installation) | Engineering $151,500 0.10*B
Construction/field expense $75,800 0.05*B
Contractor fees $151,500 0.10*B
Start-up $30,000 0.02*B
Performance tests $15,200 0.01*B
Contingencies $45,500 0.03*B
Total construction $ 469,800 0.31*B

Total Capital Investment Costs | $2,439,500 |




Attachment 5

Operating Costs per Turbine
Item Value Basis Source
Electricity 3.0 Pressure Drop Vendor
Pressure Drop (in. WC) 180,000
Power QOutput of Turbine (kW) 0.3% 0.1% per I in. Vendor
Power Loss Due to Pressure drop (kW) 540
Unit Cost (3/kWh) $0.045 Estimate
Cost ($/yr) (based on 4,000 hours) $97,200
Operating Labor 519,110 QAQPS
Supervisory Labor $2,870 OAQPS
Maintenance
Labor 0.5 % hr per shift OAQPS
Analyzer labor 0.0
Catalyst replacement labor
Unit cost{$/hr) o TS
Labor Costs ($/yr) $35.00
Material Costs (8/yr) $24,230
$24,230 OAQPS

Total Costs ($/yr) $43.460
Catalyst Replacement
Catalyst Costs $359,000 [ Catalyst Vendor
Annual Cost ($/yr) (3 year life) $139,800 OAQPS
Indirect Annual Costs
QOverhead $42,260 QAQPS
Administrative 548,790 QAQPS
Property Tax $24,400 OAQPS
Insurance $24,400 QAQPS
Capital Recovery $296,220 OAQPS
Total Indirect ($/yr)

$414,070 QAQPS
Total Annualized Cost (§/y1) $634,030

OAQPS - Office of Air Quality Planning and Standards
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Summary Copies of Emissions Testing for VOC Emissions



Summary copies of emissions testing for VOC emissions
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Summary copies of emissions testing for VOC emissions

f 1-041 P.002/002 F-037

713 980 1717

£ b i ;'Iﬁ.-—*?_"- e
"“ FamOBaE- - S50an  Fron-DUKE ENERGY

GE ENERGY SERVICES

2.0 SUMMARY OF RESULTS

Complete test results are given on pages 9 through 18. The following table summarizes
the test results.

+ Table 1: Baseload-Firing Pipeline Natural Gas

Uait 1 Unit2
Parameter Units CTandDB | CT Only DBOnly' | CTandDB | CT Only DB Only*
ppmvd @ 15% O; 276 2.85 0.0 278 286 0.0
NOx Ibs/10* B 0.0101 0.0104 0.0 0.0102 00105 0.0
- ibs/he® 23.42 18.55 487 2428 19.10 5.3
ppvd@ 15% Oy 028 0.17 0.l Q.18 0.44 0.0
co 16310 Bw 0.0006 0.0004 0.0002 0.0005 0.0010 0.0
ths/e? 143 0.66 0.77 0.81 178 0.0
B ppmvd <011 <006 0.05 <0.07 <0.08 00
Formaldchyda bs/10* Btu <0000169 | <0.000113 | <0.000056 | <0.000106 | <0000I51 0.0
Ihy/hr <039 <0.20 .19 <0.26 <028 6.0
pemvd@ i5% O; 0.i1 0.62 0.0 012 047 0.0
VOC {as CHy) 1bs/10* Bro 0.0001 0.0008 0.0 0.0002 0.0008 0.0
lbs/hy? 033 141 0.0 043 1.08 0.0
Particulai Ibs/he 1723 2444 0.0 3,449 2.065 1383
1bs/i0* Btu 0.0007 0.0013 0.0 0.0013 0.0018 0.0004
Opacly % 0.0 0.0 00 0.0 0.0 0.0
Total Sulfur ge/100cfas H.S 0.03 0.03 N/A 0.05 6.03 NIA

on

2Determined using volumetric sir flow data collected in conjunction with sach test.

GE Mostardi Plat Project 200204108

Determined by subtracting average emissions with the duct bumers off from the average emissions with duct bumers

© GE Mostxrdi Plan




40 CFR 60, SUBPART GG P003 P04
Percent of Percent of
-~ NOx 1145 [ppmvd @ ISO-day conditions 2.9 2.5%
‘NOx 110 |ppmvd @ 1S0O-day conditions - 32 7.9%
40 CFR 60, SUBPART Da
Percent of Percent of
_ Limit __Units Result Allowable | Resuli  Allowable
NOx 1.60 15s/MW-hr 0.093_ 5.8% 0.087 54% |
S02* 03 —Tbs/MMB 0.0151 9% 0.002 03% |
PM 0.03 bs/MMBtu 0.001 33% 0.001 33%
VE _ 20 % ] 0.0% 0 00%
) . Percent of Percent of
1 - ppmvd @ [5% O2 26 86.7% | 2.5 83.3%
by ppmvd 0.2 22% 0.3 13%
3 % ] 0.0% 0 0.0%
. Tos/hr 16.7 79.1% 149 70.6%
e 3 shr 7 —0.7 _2.7% LI 43%
+ = |Turbine Onlyl HCHO | 0214 [bs/hr 0.03 14.0% 0.04 18.7%
i [ NH3 37.8 Ibs/hr 012 03% 0.11 03%
By, I—_VvocC 32 Tos/hr 0.21 6.6% 0.19 59% |
3 :& : [ PM 233 Tbs/hr 1.3 5.6% 59 | 253%
i S02* 110 bshr 34 30.9% 444 | 404%
e . NOx__ 3 ppmvd @ 19% O2 — 3 100.0% 2.9 96.1%
TN () 9 ppmvd @ 15%02 0.0 1.1% 0.1 L1%
. VE 1) % 0 0.0% 0 0.0%
—_NOx I Ibs/MMBiu 0011 13.8% | 0011 13.6%
- 0.0002 03% 0.0002_ 3%
bs/MMBtu___ 0.0019 02% 0.0020 3%
Ibs/MMBiu 0.0001 0.6% 0.0001 0.6% |
Ibs/MMBta 000 _ | 33% -0.001 33%
" Tbs/hr 228 82.1% 2434 87.6% |
Ths/hr 04 0.8% 0.3 1.0%
Ths/hr 0.19 5.9% 031 9.7% |
16s/hr 0.05 19.4% 0.03 11.6%
Tos/hr 0.63 1.7% 022 0.6%
Tos/hr 2.8 18.7% 2.93 19.7% |
Tos/hr 407 175% 444 19.1%

—_——— ey

Summary copies of emissions testing for VOC emissions

Table 3

—y—

Executive Summary of Results - Hanging Rock Energy Center




